February 21, 1997
Dear Tank Owner or Operator/Corrective Action Specialist/Project Manager:

The Petroleum Storage Tank Division has devel oped new guidance for the delineation of soil
and groundwater contamination and case closure criteria at leaking petroleum storage tank
(LPST) sites. Please review the enclosed February 10, 1997 memos entitled Process for
Closure Evaluation for Petroleum Hydrocarbon LPST Stes Exceeding Target
Concentrations and Guidance for Judging the Adequacy of Contaminant Delineation for
Purposes of Determining if Further Corrective Action |s Needed, and the Questions and
Answers information in detail. Questions may be directed to the PST Division after you
have completed your review.

The new closure and plume delineation criteria may significantly influence the course of
action that should be taken for an LPST site. In some instances cases may now be eligible
for closure that previously would not have been. These new criteria should be taken into
account when determining the next appropriate step of corrective action subsequent to the
completion of a Risk-Based A ssessment.

At this time, tank owners and operators should pause on work in progress and have their
Corrective Action Specialist review the information available on their cases and determine
whether the delineation and closure criteria are met for each LPST case using the new
criteria. Site closure requests should be submitted on cases which meet the closure criteria
Any proposal for the next appropriate step on cases that do not yet meet the closure criteria
should incorporate these guidelines. The TNRCC will also utilize these guidelines as it
issues approvals or direction for further work. Please note that work done after April 11,
1997 that does not conform to these new guidelines may be at risk for reimbursement
eligibility.

Please keep in mind that another deadline is approaching in December 1997 that may affect
the tank owner and operator’s deductible for reimbursement. The deadline requires the
completion, submittal, and approva of a Corrective Action Plan for Site remediation. If these
activities are not accomplished by December 22, 1997, the deductible contribution will be
four timesthe origina deductible. Many LPST cases will be closed prior to this deadline and
will not need to go through these actions. Therefore it isin the tank owner and operator’s
best interest to continue as quickly as possible necessary work on LPST cases. Please refer
to therulesin Title 30, Texas Administrative Code, 8334.312 for specific information on the
changes in the deductible.

We appreciate your cooperation in this matter. Please contact the PST Responsible Party
Corrective Action program at 512/239-2200 should you have any questions.

(Signed 2/21/97) (Signed 2/21/97)
Anton Rozsypal Danny Lien
Manager Manager

Responsible Party Investigations Section Responsible Party Remediation Section



Questions and Answers

These questions and answers have been developed to address anticipated questions regarding the February 10, 1997
memos entitled Guidance for Judging the Adequacy of Contaminant Delineation for Purposes of Determining if
Further Corrective Action Is Needed and Process for Closure Evaluation for Petroleum Hydrocarbon LPST Stes
Exceeding Target Concentrations. If you still have questions after reviewing al of the information in detail, please
contact the PST Corrective Action program at 512/239-2200.

1. Q. What prompted this new guidance? How do | obtain a copy of the BEG report?

The Bureau of Economic Geology at the University of Texas at Austin conducted a study o f
groundwater contaminant plumes from leaking petroleum storage tank sitesin Texas. Thetitle of the
report is Extent, Mass, and Duration of Hydrocarbon Plumes fr om Leaking Petroleum Sorage Tank
Stesin Texas, Geologicd Circular 97-1. Thisreport documents that petroleum hydrocarbon plumes
typicaly naturaly attenuate. Cost of this publication is $4.50 plus tax and shipping. The phon e
number for BEG' s publication office is 1-888-839-4365 (toll free) or 512-471-7144.

2. Q. | haven’t done any work on my LPST site in quite a while. What is the next step | shoull
take?

A. A registered Corrective Action Specidist (CAS) should be hired to evaluate the information available
on your Site. A list of registered Corrective Action Specialists can be obtained from the TNRC C
Occupationa Certification Section at 512/239-2192. The CAS will pro pose the next appropriate step
based on the specifics of the case, the enclosed guidance, and all other guidance and rules of the PST
program.

3. Q. How do | usethe decision flowcharts?

Figures 1 and 2 are decison flowcharts for groundwater exposure pathways and Figure 3 isfor soils
exposure pathways. Use ste-speci fic information to determine whether the answer is Yes or No for
each decison point in each gpplicable flowchart, and continue thr ough the flowchart until an endpoint
isreached. All pathways applicable to a particular site must be evaluated. Figure 1 must be use d
when there is adocumented groundwater impact. Figure 2 must beused in addition to Figure 1 when
the depth to groundwater isless than or equal to 15 feet or iswithin the typica construction depth
for that area. Never use only Figure 2 to evaduate gr oundwater pathways. Figure 3 must be used for
al cases. In Figure 3 “ Soils Pathways,” there are three paths (paths 1, 2, and 3). All three paths must
be evaluated in the flowchart.

The decison flowcharts should be used t o guide the LPST case towards closure. Reports submitted
following each phase of corrective action should include a proposal for the next appropriate step of

corrective action based on the decision flowcharts. Corrective action activities should concentrate

on only those potential exposure pathways that are of concern for a particular site. The workplan
should refer to the applicable path(s) in the decision flowcharts as justification for the propose d
activities.

Please refer to the memo Process for Closure Evaluation for Petroleum Hydrocarbon LPST Stes
Exceeding Target Concentrations for additional information on the use of the flowcharts.

4, Q. The decision flowcharts have boxes labeled “ close.” What does this meanand what do | do
when thisisthe appropriate step?



“Closg’” means that the particular exposure pathway does no t appear to be arisk to human health and
safety. If the decison flowcharts indicate that “close’ is the final step for all pathways (soil and
groundwater, as applicabl €), the Ste Closure Request form (TNRCC-0028 dated 9-1-96) should be
completed and submitted along with any other supporting documentation that was not previoud y
submitted on the case. Include copies of t he decision flowcharts with the flowchart paths marked by
circling Y or N for each step in the flowchart applicable to that particular case.

How do | document that the caseisready for closure?

Copies of the deci sion flowcharts should be included with the Ste Closure Request form (TNRCC-
0028, 9-1-96 verson) when LPST case closure is appropriate. On each flowchart, indicate the flow

path applicable to that LPST site by circling either the Y or N for each decison point on th e
flowchart. Section V1 of the Ste Closure Request form should be used to document or justify each

decisgon point. For example, include areference to a page/paragraph of a previoudy submitted report
that contains the documentation for the decision, or provide additional information beyond tha t
previoudy submitted. If a Ste Closure Request form has previoudy been submitted and is awaiting

review, it is not necessary to submit the flowcharts. In situations where the case can be closed i n
accordance with the immediate exit criteria, include justification in Section VI of the Ste Closure
Request form.

The decison flowchart saysto continue cor ective action. What activitieswould thisinclude?

Please refer to item #7 on page 2 of the memo Process for Closure Evaluation for Petroleum
Hydrocarbon LPST Stes Exceeding Target Concentrations. Additional corrective action may
include additiona assessment and/or monitoring, a Plan B evaluation for the pathway(s) that did not

“close,” site cleanup (using either engineered systems or natural attenuation), implementation of an

institutional control, or a combination of these activities depending on the site-specific information

available. In some instances it may only be collecting information to better address the closur e
criteria decision points. The next appropriate step should include only those activities necessary to

move the case towards closure for the particular pathway(s) of concern.

A box in Figure 3 says “Reevaluate considering soil type, precipitation & depth ©
groundwater.” How should thisreevaluation be conducted and how nuch will | be reimbursed
for thisactivity?

An appropriate fate and transport model should be used for this determination. At thistime, th e
TNRCC will not specify a particular model that must be used. The reimbursable cost for personnel
time for this activity is actua cost up to $760. Please do not submit a proposal for this activity .
However, this activity should be conducted only when arriving at this decision box in Figure3 o r
when it can otherwise be justified as warranted for closure. The TNRCC is considering the future
adoption of the Soil Attenuation Model described in the Texas Risk Reduction Program Concept
Document dated December 16, 1996 (available from the TNRCC's Internet Web page). If thi s
occurs, the TNRCC will make interested parties aware of this decision.

Figure 2 is to be used when groundwater is less than 15 feet deep or is within typich
construction depth. Under what conditions may this depth be modified from the 15 fob
standard?

The concern in this exposure pathway is the potentia for construction workers to be exposed t o



10.

11.

12.

contamination due to inhalation of vapors from or dermal contact with the contaminated
groundwater. If construction is never conducted in the areato a depth of 15 feet, then justification

for the modified depth can be submitted. For example, if excavation is never conducted in the area

below 8 feet due to an impenetrable rock layer, then this justification can be used for modifying the

potential exposure pathway. Alternatively, if construction istypically conducted to depths greater

than 15 feet (such as areas where utility lines are installed at greater depths) and groundwater i s
encountered within that zone, then this pathway must be examined even though the depth t o
groundwater is greater than 15 feet.

Figure 2 mentions protective concentrationsfor construction worker gposure. What are these
concentrations?

These concentrations are based on the combi ned exposure risk from contaminated groundwater due
to derma contact and inhalation of volatile emissions. Further guidance will be forthcomin g
regarding this and other issuesin RG-36.

How much will bereimbursed to have the case reviewed for closure?

At each step of the corrective action process, the Corrective Action Specialist should determine the

next appropriate step.  This evauation should always include a determination of whether the caseis

ready for closure. The enclosed guidelines will streamline the process by providing the CAS wit h
specific criteria and guidance, enabling the CAS to expedite the review of the case. If case closure

is appropriate, the cost of completing the Ste Closure Request form ($250) will be reimbursed
assuming dl digibility criteriaare met. Pregpprova for this activity is not required. If the caseis not
ready for closure and some other corrective action act ivity is proposed as the next step, no additional

costs for determining the next action will be reimbursed beyond that alowed for development of a
cost proposal and workplan. Please do not submit aworkplan or cost proposal to review the case
under this new closure criteria.

If the tank owner or operator wishes to conduct more assessment or to clean up the siteo
levels below those required by the TNRCC, will she/he be reimbursed for those activities?

No. Reimbursement will be made on dligible sites for only those corrective actions that are deemed
necessary by the TNRCC. Tank owners and operators may certainly ¢ onduct whatever activities they
deem appropriate beyond TNRCC requirements at their own expense, provided these activities are
conducted within al applicable regulations.

In the table attached to the memo entitledGuidance for Judging the Adequacy of Contaminant
Ddlineation for Purposes of Determining if Further Corrective Action Is Needed , Groundwater
Scenario 2 says modeling may be used to project the concentration at 1200 feet from the site.
How much will I bereimbursed for this activity?

The reimbursable cost for personnel time for this activity is actual cost up to $480. This activit y
should be conducted under this scenario when the siteisa Priority 3.5 or the impacted groundwater
isaloca supply, or thereisan existing water supply well downgradient beyond 1200 feet but within
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0.5 miles. Please do not submit a proposal for this activity. This activity should not be conducte d
unless necessary.

My Corrective Action Specialist has already started work on the Plan B report. Shouldl
direct them tofinish thereport? If not, how much will | bereimbursed for the work already
completed?

The criteria set forth in the attached documents should be used to evaluate the case and determine
whether completion of aPlan B isnecessary . Once it has been determined that the Plan B is needed,

the report should be completed and submitted. If the determination is made that a Plan B isno t
needed (i.e, al pathways are closed through the closure criteria evaluation), then work on tha t
evaluation should end immediately or no later than April 11, 1997. In the instance when certai n
pathways cannot be closed under the closure criteria, then the completion of a Plan B should focus

on those pathways.

Rembursement will be provided for necessary activities accomplished on eligible sites. In the case
of incomplete Plan B evaluations, reimbursement will be made on the work co mpleted up to April 11,
1997. Documentation of the work completed must be submitted with the application for
reimbursement, including copies of al completed components of the Plan B report.  Please do not
submit partial reports to the RPR/RPI Sections. Partia reports will be used only to accompan y
reimbursement applications to document the amount of work done prior to April 11, 1997.

How doesthis affect Plan B’s?

Cases with Plan B’s at the TNRCC will be reviewed against these new closure criteriafirst. Then,
the Plan B will be evaluated in the context of tho se conclusions. In the future, Plan B’ s will focus on
only those exposure pathways which could not be eliminated through the new closure criteria. Itis
likely that fewer Plan B analyses will now be required than if the TNRCC did not develop the new
closure criteria

Additional assessment (beyond that conducted for a Risk-Based Assessment) and/o
groundwater monitoring work has been preapproved. Shouldthe consultant continue with
that work?

The Corrective Action Specidist (CAS) should review the information available on the case in terms
of the new closure and plume delineation criteria. When the field work has already been conducted,
complete the report of activities and submit the report as approved.  If the field work has not yet been
conducted, but is still necessary based on the new criteria, continue with the preapproved scope or,
if appropriate, alesser scope of work. If the additional work is not necessary according to this new
criteria, the work should not be performed. If ot her activities are necessary to move the site towards
closure, these activities should be proposed (if the site is eligible for reimbursement). Failuret o
terminate work could result in reimbursement disallowance.

What arethe surface water target concentrations?

Information on surface water target concentrations can be found in the surface water quality rulesin
Title 30, Texas Administrative Code, Chapter 307. Surface water is considered as a potentia |
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receptor when a stream or other surface water is hydrologically connected with the impacte d
groundwater.

Should a walking receptor survey be conducted beyond the standard 500-foot radius survey
of the site?

No. A waking receptor survey beyond the 500-foot radius required per RG-175 for al sites should
not be conducted unless directed by the case coordinator if the costs of the work are to b e
reimbursed.

How much datais needed to determine whether a groundwater plumeisstable or declining?

Stable/declining plumes are plumes in which concentrations are not increasing in aerial extent. | f
target concentrations have not been met, normally four groundwater monitoring events are needed
to document plume stability. Some sites may require more than four monitoring events.  If plume
migration is apparent, additional Site assessment and corrective action may be necessary.

When considering water wells near the site, which water wells are of concern?

Any water well within the specified distance (500 or 1200 feet) from the site that is completed in the
impacted zone or any water well that is completed in an aquifer that is hydrologically connected to

the impacted zone is potentialy of concern for purposes of plume delineation. Also consider an'y
water well where the cementing information is either not available or the cementing informatio n
indicates that there may be a connection between the impacted zone and the open portion of the water
well. Water wells located downgradient from the site should be of particular concern; however ,
water wells located in any direction from the site should be included in the determination. Do no t
include monitor wells as potential receptors.

The location of a well relative to the contaminant transport direction should be considered .
Generdly, the plume should be defined as per the February 10, 1997 memo entitled Guidance for
Judging the Adequacy of Contaminant Delineation for Purposes of Determining if Further
Corrective Action Is Needed in the direction of the water well to determine if the water well i s
affected or threatened. The plume delineation may be able to verify that upgradient wells or wells
located laterally from the source are not of concern and with minimal assessment could then b e
dropped from the decision basis. Primary emphasis should be placed on downgradient wells tha t
could be affected should plume expansion continue.

| have a sitewhich isprioritized asa 4.0 or an alpha-numeric priority (for example, 4A, 2A,
etc). Should | evaluate my site for closure using the new criteria?

If your caseisprioritized as a4.0 or an alpha-numeric priority (our pre-1993 priority scheme), then

there may not be enough information on your site to evaluate the site under the new closure criteria

For example, a 500-foot radius walking receptor survey and adequate assessment must have bee n
completed in order to classify your site under the newer risk-based priority scheme. Y ou will need

to hire aregistered Corrective Action Specialist to determine the next appropriate step needed for
your case and submit aproposa for those activities. Once adequate information is obtained on your

site, the case may be evaluated under the new closure criteria.
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Should | resubmit aSite Closure Request (SCR) form if | have already submitted one but have
not yet received aresponse from the TNRCC?

Unless new informati on or additional justification for closure will be provided, it is not necessary to
resubmit an SCR. If additiona information or justification is now available, arevised SCR should
be submitted. A workplan and cost proposa for the next gpprop riate step of corrective action should
be submitted if the site cannot be closed under the new closure criteria

What does " closure with controls' mean?

Under the scenarios in the decision flowcharts, “closure with controls’ refersto ingtitutional controls,
such as deed recordation. For example, closure of a potential exposure pathway may be appropriate
with an ingtitutiona control to prevent future use of g roundwater at the site. Please refer to the rules
on ingtitutional controls in Title 30, Texas Administrative Code, 8334.205-334.208. In lieu o f
controls, cleanup via an engineered solution or natural attenuation will be needed to reduc e
concentrations to sandards. Controls would be the minimal criteriato qualify for immediate closure.

Will the TNRCC reopen a previously closed L PST case if contaminant levels are later found
above action levels on a neighboring property?

No, unless additiond information is discovered which indicates an unacceptable risk to human health

or safety. The existence of contamination does not necessarily present an unacceptable risk .
Judtification for closure of an LPST case as documented by the Corrective Action Specialist should

always include an evauation of the entire area of concern regardless of property boundaries. This
justification for closure includes the elimination of all potential exposure pathways such that th e
remaining contamination is protective of human health and safety, either because the concentrations

are protective or because ther e is no exposure pathway. The case would only be reopened if there is
an exposure pathway of concern.

The TNRCC guidance document Risk-Based Corrective Action for Leaking Storage Tank Sites
includesinformation on plume delineation thatis different from that in the February 10, 1997
memo. Which document is correct?

The February 10, 1997 memo " Guidance for Judging the Adequacy of Contaminant Delineation for
Purposes of Determining if Further Corrective Action is Needed" supersedes al previoudly issue d
guidance on plume delineation.

At what point do | use Figure 4?

Figures 1, 2, and 3 may lead to a need for further corrective action for asite. The urgency of this
corrective action depends on the likelihood of exposurein the short term. Where there is time, natural

attenuation may be a suitable corrective action. The decison fl owchart in Figure 4 provides guidance
for stuations where natural attenuation may be an appropriate aternative to engineered remediation

gysemsat LPST sites where additional corrective action iswarranted. An appropriate remediation

dternative can be determined following the completion of adequate assessment and determination of

target concentrations.
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What does “ abate expansion” mean?

There are several methods of preventing further plume expansion, including containment, sourc e

removal, and groundwater pumpage. The most gppropriate metho d must be determined based on the
specifics of the particular Site.



Texas Natural Resour ce Conservation Commission

INTEROFFICE MEMORANDUM
To: PST Corrective Action Coordinators Date:  February 10, 1997

Thru: Joe D. Woodard, Director Danny Lien, Manager
Petroleum Storage Tank Division  Responsible Party Remediation Section

Anton Rozsypal, Manager Jackie Hardee, Manager
Responsible Party Investigations State L ead Remediation Section Section

From: Chet Clarke, Director of Programs
Petroleum Storage Tank Division

Subject: Guidance for Judging the Adequacy of Contaminant Delineation for Purposes
of Determining if Further Corrective Action Is Needed

The purpose of assessing Stesisto gain adequate understanding of the nature and distribution of the
contamination and Site characteristics to determine if the release poses a threat to the public an d
environment. There can be alow threat potentia because of low cont aminant levels or because there
isno potentia for receptorsto be exposed. Historically, the PST program has typically required the
“full delineation” of sites regardiess of the presence or absence of receptors. Guidanceis provided

herein for when to accept lesser plume delineation for petroleum hydrocarbon releases from leaking

storage tanks. This guidance provides the site coordinator the direction to use site-specifi ¢
judgements considering at least the below listed criteria to evaluate adequacy of contaminan t
definition. Some of the criteria are based on findings of the Bureau of Economic Geology (BEG )
sudy of LPST plumes. The godl is that some of the low risk sites which may have been stalled and

prevented from closing in the past due solely to the lack of full delineation may now close.

NAPL:
The full extent of NAPL should be determined.
Soil Contamination:

Vertical Delineation of Soil Contamination:

The purpose of the vertical delineation of the releaseisto determine if groundwater is threatened
or impacted. Attention to the adequacy of the soilsinvestigation for the soil-to-groundwater pathway
should be particularly acute in areas where there is a high incidence of groundwater receptors. | n
situations where the release was discovered by a documented impact to groundwater, or wher e
analysis of soil samplesis not possible, then investigations should continue to the water table.

Vertical definition should be appropriate given the location of the source and the site stratigraphy.
The vertical investigation should be focussed at the point of release, or the area of highest soil s
contamination as documented by tank removal information. Investigations which do not extend to



below the depth of the point of release, or to the deepest portion of the tank system when the point
of release is unknown, should not be consd ered acceptable. Additionally, vertical delineations which
focus only in areas remote from the source and do not continuet o groundwater; or do not adequately
accommodate the likely migration characteristics for the site should generally be consdered
unacceptable. For example, arelease of fuelsto the Ogallala aquifer tendsto migrate essentiall y
straight down with minima lateral spread (interception of a caliche layer may induce some latera |
spread), and unless the investigation targets the immediate proximity of the point of release, th e
problem may be missed.

The vertical delineation should continue to at least 5 feet past the depth at which the limits of soi |
contamination is reached (no concentration apparent) as indicated by field observations and fiel d
screening, or until the water table isintercepted (if DNAPLs are of concern at a Site, then the vertical

delineation should continue past the water table). It is not appropriate to use Plan A soil-te
groundwater concentrations as vertical definition criteria. If subsequent laboratory anays s
indicates that the vertical extent has not been defined, base the need for further delineation on th e
likelihood that groundwater has been affected (e.g., nature of release source, depth to groundwater

from known vertical extent, site geology, the permeability of the material, concentration levels,
distribution and trends), the senstivity of the underlying groundwater, and the proximity o f
groundwater receptors.

Latera Delineation of Soil Contamination:

Plan A concentrations are generally suitable for lateral delinestion reg arding human health and soil-to-
groundwater pathways. However, other hazards such asimpactsto utilit ies or generation of explosive
atmospheres should be specifically evaluated. At least one sampling point should be located in the
area of probable maximum contamination within the upper 15 feet of soils to determine if huma n
health protective concentrations have been exceeded. Results of samples collected during tan k
removals should be part of the evaluation.

In some ingtances, the presence of im permeable surfaces which act as exposure barriers may be used
to limit the lateral extent of the investigation when those surfaces are likely to remain intact over the
long term (either with or without institutional controls), and the soil-to-groundwater pathway o r
explosive atmospheres are not of concern. The investigation may be adequate so long asiit can be
demonstrated that protective concentrations exist in areas beyond the extent of cover, and that the
cover will remainintact. The BEG study reportsthat 90% of the sites studied have greater than 50%
on-site impervious cover.

Congderation should also be given to the possibility that subsurface conduits (e.g., subsurface utility
runs) may be providing preferential pathways for contaminant migration. This may be of particular

concern where the Ste soils are clays or other low permeability materia, and the utility fill is of much
higher permeability. When the presence of an impermeable surface is the basis for not requirin g
further evaluation, and ultimately a condition for closure, then at least set out such conditionsfo r
closurein the No Further Action letter if an institutional control is not required.

Note: The BEG study reportsthe areaof contami nated soil islessthan 6,750 ft2 at the 50th percentile and less than 15,000
ft? at the 75th percentile. Assuming a square surface area, thistrandatesto 82 feet (6,750 ft? ) and 122 feet (15,000 ft?)
respectively on aside.

Groundwater Contamination:

The extent of groundwater plume delineation depends on the presence or absence of groundwater



receptors (e.g., water wells, surface water bodies, utility workers), and the distance and location of
the point(s) of exposure relative to the source. To be a groundwater receptor, there must be a
reasonable potential for exposure to the release. For example, supply wells which are screened in a
separate, deeper groundwater zone and properly sealed such that cross-communication between the
affected groundwater zone and deeper zone is prevented, should not be likely receptors. Becaus e
different receptors'exposure pathw ays carry different protective concentrations, it is not appropriate
to always require groundwater plume definition to be conducted to the same concentration s
(historicdlly drinking water sandards). For threats to existing water supply wells, the plume should
be defined to one order of magnitude less than the drinking water standard, or to the lowest EP A
Method PQL for the chemicd of concern, whichever is higher (e.g., benzene - 2 ppb; ethylbenzene -
70 ppb; toluene - 100 ppb; and xylenes- 1 ppm). Thisisan amendment to the criterialisted in RG-
36. When the affected groundwater is currently unused, but has a likely future use, then the plume
should be defined to the Plan A Category | groun dwater levels (drinking water levels). For situations
where shdlow groundwater intercepts local utilities (generally < 15 feet or the typical construction
depth for an area), then the plume shoul d be defined to the protective concentration for construction
worker exposure to groundwater. Where surface waters are threa tened, then surface water standards
should be used as delinegtion criteria. Where vapor intrusion into buildings is of concern, then those
protective concentrations should be applied in the areas where the plume extends benegth buildings.
(Note: Before plume delinegtion is based on this criteria, vapor mo nitoring should occur to verify that
the groundwater is generating unprotective vapors.) Other exposure conditions may be relevant to
a site and those should be specifically addressed. Obvioudy, where different receptor types ar e
present, delineation may be focussed in different areas and be based on more than one criteria. The
receptor survey conducted by the responsible party/Corrective Action Specialist should guid e
delineation issues.

The BEG study indicates that groundwater benzene plu mes (defined as 10 ppb benzene in the study)

areusudly lessthan 380 feet in length (90% of Sites studied) and are ailmost aways less than 1,200

feet in length (99% of sites studied). Additionally, over 85% of the time, both plume length an d
average concentrations are naturally stabilized or declining. Insights drawn from the study and the

following guidelines should be considered when determining the adequacy of groundwater plum e
delineation (See Groundwater Plume Delineation Table for summary). (Distances are primaril y
focussed in relation to the direction of plume migration, but there is potential for wells installe d
upgradient or lateral of the source to influence gradients and draw contaminants).

Existing Groundwater Receptors:

When existing water supply wells or surface waters are located within 1200 feet of the source, o r
exiding utilities are located within 500 feet of the source, the investigation should be continued out
to the points of exposure for the receptor(s) or to the protective concentrations relevant to th e
particular receptor/exposure pathway, whichever is closer. When the 0.5 mile water well survey s
identify existing water wells which are located beyond 1200 feet downgradient of the source an d
draw water from the affected zone, then a conservative modeling evaluation should be conducted to
project the benzene concentration at the point of exposure. If the predicted concentration exceeds
the protective concentration for the receptor, then plume delineation is needed. Assume a benzene
half life of 5 years. Verify plume stability.

Probable Future Groundwater Receptors:




When future receptors are likely to develop within 500 feet of the source, the investigation should

be continued out to likely points of exposure for the receptor(s) or to the protective concentrations

relevant to that particular receptor/exposure pathway, whichever isc loser. The 500 foot criteria may
be shortened if areliable groundwater modeling evaluation suggests the protective concentrations

relevant to the particular future receptor/exposure pathway will extend to a lesser distance. Th e
potential for future receptors to develop may be unlikely when the groundwater affected isnot a
prolific aquifer, there is no historical use of the affected groundwater zone, a municipa supply i s
avallablewhich is not sourced from the contaminated groundwater zone, and groundwater is deeper

than typical construction depths. Also, there may be land surface features such as the presence of
highways, large buildings/developments, or heavy industrial areas which may effectively preclud e
future groundwater development in the area. Existing lega prohibitions/ordinances against th e
installation of water wells may aso be a reasonable basis for assuming there will be no futur e
receptors. Typica construction depths and current land use trends may give some insight ast o
whether future construction worker exposure islikely. Verify plume stability.

No Current or Probable Future Receptors:

When there is an absence of receptors within 1200 feet of the source and the potentia for futur e
receptors to develop within 500 feet of the source is considered to be low, then delineation s
completed to the Category 111 levels should be accepted as adequate delineation. If plumes are not
defined to Category 111 levels, then a decline in concentrations with distance from the source should
be documented to ensure the source area has been identified. Always keep in mind site-specifi ¢
factors which could attribute to the development of plumeswhich co uld extend beyond these distance
cutoffs (e.g., very large releases, large extent of NAPL, fracture or karst controlled systems,
preferential flow pathways, etc).

When maximum concentrations exceed Plan A Category |11 levels, then the stability of the plum e
should be verified.

Specia Considerations:

Efforts should be taken to define the pl ume when impacts to karst or fracture control systems occur.
However, investigations to delineate the extent of the plume and the groundwater flow direction in
such terrain may prove highly unreliable and infeasible. Assumptions from the BEG study may b e
irrdlevant to such non-porous media environments. The source area should be investigated t 0
determine the need for and feasibility of source abatement.

This guidance provides generd criteriafor acceptable contaminant ddline ations. In the implementation
of this guidance, exercise a degree of caution when determining if a plume has been adequatel y
defined. The extent of the investigation should be evaluated for adequacy in the context of th e
hydrogeologic environment, the location of the source area, chemical properties, documente d
impacts, and other ste-gpecific inf ormation that may be available. It is more desirable to periodicaly
require more plume delineation than may have been truly warranted, than to miss the proble m
because of inadequate information. These criteria should not be used in lieu of common sense, and
these criteria should not be viewed as defacto requirements. When there is good technical
judtification, coordinators should exercise their discretion to requir e more or less investigation beyond
these criteria. Coordinators should confer with their supervisor when unsure about the appropriate
degree of delineation for agiven stuation.



Chat Clarke

cc: Susan Bredehoft, TNRCC, Field Operations Division
Danny Neal, Manager, PST Reimbursement Section
David Bower, TNRCC Enforcement Section - PST



Groundwater Plume Dedlineation Criteria

Groundwater Scenario

Delineation Extent

Exigting water supply well within 1200 feet of
source area.

Define to POE; or to 1 order of magnitude lessthan Plan A
Category | level or PQL, whichever is greater concentration.
Verify plume stability.

Priority 3.5 or local supply, or 0.5 mile water
well survey indicates an existing water supply
well downgradient beyond 1200 feet

Use modeling to project concentration at 1200 feet. Confirm
stable or declining trend. Modeling result should not exceed
Plan A Category | concentrations.

Probable future groundwater use within 500
feet

Defineto Plan A Category | levels. Verify plume stability.

Surface water within 1200 feet downgradient
of source

Define to POE, or to surface water criteria. Modeling
evaluation could be conducted to demonstrate protective
concentrations at lesser distance. Verify plume stability. (If
plumedefined to Plan A Category | levels, further
delineation may be unwarranted unless judge potential
for impact to surface water.)

Groundwater < 15 feet deep or within typical
congtruction depth and existing utilities within
500 feet of source

Define to concentrations protective for construction worker
exposure. Verify plume stability.

Groundwater < 15 feet deep or within typical
congtruction depth and likely future utilities
within 500 feet of source

Define to concentrations protective for construction worker
exposure. Verify plume stability.

No existing receptors within 1200 feet of
source and no likely future receptors within
500 feet of source.

Accept delinestion to Plan A Level Category 11 level as

adequate. When plumeis not defined to Plan A Category |11
criteria, then sufficient downgradient definition should exist
to show declining concentrations with distance from source.

When maximum on-site concentrations exceed Category 111
levels, verify plume stability.

Fractured Bedrock or Karst Environments

Focus primarily on protection to receptors (possible
monitoring likely receptors). Delineation should be
attempted to Category | levels (unless an unused source), and
abate source area as possible.

Other Exposure Pathways (groundwater to
indoor air, explosive concentrations).

When these issues are of concern at sites, then delineation to
protective concentrations for these pathways should occur.

Criteriafor Likely Future Receptor:

Groundwater Use:

Priority 3.5 or loca water supply (Note: local supply isindicated if water well survey indicates routine use of the
affected groundwater body)

No Prohibitions on Use

Residential Ares, particularly rural

Absence of municipal supply

Assume 5 year benzene half life.




Texas Natural Resour ce Conservation Commission

INTEROFFICE MEMORANDUM
To: PST Corrective Action Coordinators Date: February 10, 1997

Thru: Joe D. Woodard, Director Danny Lien, Manager
Petroleum Storage Tank Divison ~ Responsible Party Remediation Section

Anton Rozsypa, Manager Jackie Hardee, Manager
Responsible Party Investigations State Lead Remediation Section Section

From: Chet Clarke, Director of Programs
PST Divison
Subject: Process for Closure Evaluation for Petroleum Hydrocarbon

LPST Sites Exceeding Target Concentrations

The Bureau of Economic Geology study of LPST groundwater benzene plumes concluded that the length of 96% of the
plumes studied is stabilized or declining, and 86% of the benzene plumes studied have average concentrations which are
steady or declining. Furthermore, benzene plumes (defined in the study as 10 ppb benzene) typicdly are  limited in extent
(maximum length from source: 380 feet; 90th percentile, 1200 ft 99th percentile. This suggests that the plumes are generally
contained and degraded by natural attenuation conditions. Therefore, if a current exposure does not exist viathe groundwater
pathway, then it is unlikely that future exposure will occur due to continued contaminant migration. Rather, the most
reasonable source of future exposure is within the current extent of the plume. Some groundwaters have avery low
probability of future use, and therefore, of exposure due to the nature of the groundwater and/or location. To have risk, there
must be both contaminants present at unprotective concentrations and potential for exposure to those contaminants. If thereis
no exposure potential, there isno risk.

This process is focussed on identifying those sites where future exposure potential islow such astypical Priority 4.1 and 4.2
sites. These sites may often be located in an active commercia areawhich hasamunicipa water supply  not sourced from the
affected groundwater zone, and which may have extensive surface cover which prohibits exposure to subsurface

contamination. Further, the impacted or threatened groundwater zone in many instancesis not typically targeted for
groundwater supply purposes. Sites where future exposure is more likely may be sitesin transition in mixed
commercial/residentia or residential areas, where thereisahistory of use of the affected groundwater zone, in more
suburban/rural areas, and where thereis no municipal supply or no ordinance against private well installation.

The goal of the risk-based corrective action program isto get low risk sitesto closure quickly and appropriately  (preferably
prior to the completion of a Plan B RBCA evaluation) so that resources can be focussed on high risk sites. Ingtitutional
controls may provide a reasonable assurance against future exposure where exposure may otherwise occur.

The following assumptions are fundamentd to this process:

No emergency situations exist.

A receptor survey has been completed.

Probable impact to receptors or probable imminent impact has been identified.

When inadequate case information is available to address decision points based on professional judgement, necessary
information will be requested.

Siterefersto al on-site and off-site affected properties.

Surface waters are considered receptors only when in hydrologic connection with the affected groundwater zone.

pODNPE

o u



7. “Closure” or “corrective action” isreferenced for each pathway. Closure of a pathway does not mean closure of the
case. Only when all pathways can be closed, is site closure appropriate. A reference to “further corrective action”
could be aPlan B evaluation, site cleanup (engineered or natural attenuation), or possible implementation of a contral.
“Closure with controls’ means that placement of an ingtitutional control would be the basis for immediate closure of
the pathway. Proceeding to Plan B may be warranted, or site cleanup. Natural attenuation may be aviable dternative
for many sites (see Figure 4).

8. Local supplies are groundwaters which are regularly targeted for awater supply asindicated by  the water well survey.
Consider frequency of use.
9. Stable/declining plumes are plumes in which unprotective concentrations are not increasing in aerial extent. This may

be recognized as the concentrations in perimeter monitoring points are showing a stable or declining trend (not to
consider minor fluctuation which may simply be the result of water table fluctuations), not as aresult of the plume
moving out of the monitoring area. This may be evaluated as the concentrations over time, or evaluating
isoconcentration maps. Four monitoring events may be required  to complete this evaluation.

10. The future use of groundwater should be considered likely when a state designated major or minor aquifer (see
Priority 3.5 definition) or local supply is affected and private useis not prohibited and there are no barriersto use
(e.g., underlays highway), especialy in arura setting. In urban or heavily developed areas where amajor or minor
aquifer, or local supply isnot involved, the lack of historical use and the presence of municipal supplieslends
credence to unlikely future use. Future use of groundwater may also be unlikely where thereisalack of historical use
of the affected groundwater zone and there are prohibitions against the ingtalation of water wells. When considering
possible future use, primary focus should be placed on an evauation of the downgradient direction, however, future
usein close proximity to the upgradient or laterd extent of the plume can influence contaminant migration.

11. When considering potential for construction worker exposure, consider the location of existing utility corridors and
Rights-of-Way. Additionally, consider the maturity of developed areas. Areasin the path of development should be
considered likely areas for future utility construction.

Criteria are presented in the following table that can be used to judge when immediate exit from the corrective action program
following arisk-based assessment may be appropriate with only asingle sasmple event. Figures 1, 2 and 3 present decision
flowcharts for closing sites which do not meet the immediate exit criteria, but current and future exposure potential islow.
These criteria do not address special concerns or nuances with sites. Sites should only be closed following this process when
there are no other concerns regarding the site. Figure 4 indicates which sites may be appropriate for a natural attenuation
remedial solution.



Potential Immediate Exit Criteria Following Risk-Based Assessment
Single Sampling Event

Soils Only Soilsand Target Sail Target Higtoricd | NoWsells | No Surface Waters Municipal Priority
Impact Groundwater Concentrations Met? Groundwater Release” Within Within® Water Supply
Impact Concentrations Available
Human | Soil-to- Met*©
Hedth | Groundwater”
X X X 4.2
X X X 500 ft 500 ft X 4.2
X X X X X 500 ft 500 ft X 4.1
X X X X X 1200 ft 1200 ft X 3.5°
a No NAPL

b.Vertica delineation should be complete and appropriate, and demonstrate generally declining concentrations with depth. Additionally soil samples should be
representative, and there should be no concerns regarding preferential pathways (e.g., fractured bedrock, karst).

c.Groundwaters must be Category I-111. If category 1V groundwater, and Category |11 standards exceeded, then additional monitoring/evaluation warranted to ensure
no other hazard.

d. Recent release could be considered if know of minor nature. Primarily considering sites which are likely static or declining conditions.

e.Groundwater/Surface Water interconnection should be likely.

f. The municipa supply is not the affected groundwater body.

0. Or local supply.




Figure 1

Groundwater Pathways (Sce also Figure 2)

v

N

Target Concentrations Exceeded?

—>

v

Y
NAPL? — Further NAPL removal
needed?
N
« ‘ N
R Y

Existing impact to well or Continue Corrective
surface water > target > Action
concentrations?

N

Y

Plume defined to

Y
——| Recover and

evaluate need
for other action

Category I levels?

Y

\ 4

Priority 3.5, or local supply,
or probable future use of
affected groundwater?

N

Do maximum Y
concentrations exceed
Category III levels, or
surface water within
500 feet of plume
extent?

¢N

Future use of affected
groundwater
unlikely/prohibited?

N

Y

4>

[

Further corrective action or
closure with controls.

)

Y
Verify plume stability.
Expanding?

N

>

Verify plume stability. Close
with controls if Priority 3.5 ,
otherwise close

Are there existing wells, or
surface waters within 1200
feet of source?

Priority 3.5, or local supply,
or probable future use of
affected groundwater within
1200 feet of source?

Further delineation may
be needed. See
Groundwater Plume
Delineation Criteria

N

Do maximum
concentrations exceed
Category III levels?

Abate expansion
then close.

Y

Verify plume stability.
Expanding?

Y

—>

N

N lome

Abate expansion
then close.




Figure 2
Groundwater Pathway - Groundwater Depth < 15 Feet, or Within Typical Construction Depth

{Criteria for Figure 1 must also be met)
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Figure 3
Soils Pathways
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Figure 4

Criteria for Natural Attenuation Preference
Petroleum Hydrocarbon LPST Groundwater Sites
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